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SHAFT LOCKING DEVICE FOR BEARING 
ASSEMBUES 

This is a divisional application of U.S. patent application 
Ser. No. 09/235,691, filed Jan. 22, 1999, now U.S. Pat. No. 5 
6,200.039. 

FIELD OF THE INVENTION 

The present invention relates to bearing assemblies, and 
more particularly, to a bearing assembly having improved 
means for securing the iimer bearing ring of the assembly 
onto a shaft. 

BACKGROUND OF THE INVENTION 

15 

Various arrangements are known in the art for securing 
the inner bearing ring of a bearing assembly onto a rotating 
shaft. Such arrangements have included shaft engaging set 
screws and shaft-surrounding locking collars. Such locking 
collars include locking or tightening means, generally in the 20 
form of one or more locking screws. In the so-called 
SKWEZLOC® arrangement disclosed in U.S. Pat. Nos. 
4,537,519 and 4,728,203, the inner ring has finger exten- 
sions which, when compressed with a screw operated lock- 
ing collar, tightly grip and hold the shaft. This finger 25 
extension/locking collar combination enhances the concen- 
tricity of the inner ring with the shaft and facilitates rotation 
of the shaft at higher speeds. 

Arrangements which utilize shaft-surrounding locking 
collars, however, have various shortcomings. Inasmuch as 
the locking collar is a separate component from the inner 
bearing ring, the locking collar can become separated firom 
the bearing assembly and lost or mislaid. Moreover, if the 
locking coUar is not properly disposed on the inner bearing 
ring during assembly, the collar may not adequately secure 
the inner bearing ring to the shaft. For example, if the collar 
is slightly cocked on the inner bearing as it is tightened, it 
will align itself after the shaft is rotated. This causes the 
collar to become loose on the inner bearing, resulting in 
slippage between the inner bearing ring and the shaft when 
subjected to radial and/or axial loads. The problems of 
mounting and retaioing such locking collars are com- 
poimded if the collar comprises a multiplicity of segments 
which must be properly positioned and tightened during 
installation. 

SUMMARY OF THE INVENTION 

In overcoming these problems with the prior art there is 
provided a bearing assembly wherein the locking collar may 50 
be efficiently pre-assembled on the inner bearing ring at the 
factory and remain properly positioned on the inner bearing 
ring during installation onto a shaft. In this way, the collar 
may not be readily separated from the bearing assembly and 
mislaid. Moreover, this preassembly ensures that the collar 55 
is in proper position on the inner bearing ring which facili- 
tates subsequent reliable installation of the collar and inner 
bearing ring on the shaft. 

In accomplishing these objectives, the inner diameter of 
the compressible annular locking collar is provided with a 60 
protrusion which extends radially inwardly. When the lock- 
ing collar is disposed about the finger extensions of the inner 
ring, the protrusion is disposed within a recessed groove 
which extends at least partially along the collective outer 
annular surface defined by the finger extensions for precisely 65 
locating and orienting the collar. According to a feature of 
the invention, when the inner ring finger extensions and the 
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locking collar are in their free states, the inner diameter of 
the protrusion is shghtly smaller than the outer diameter of 
the finger extension groove. In this way, the collar may be 
snapped over the finger extensions and into proper position 
on the inner ring prior to installation on a shaft, i.e., in the 
factory. The locking collar then remains in proper position 
on the finger extensions as the bearing assembly subse- 
quently is installed onto the shaft. In one embodiment, a 
one-piece locking collar body has an integrally formed 
protrusion adapted for snap action engagement with a finger 
extension recess, in another embodiment the locking collar 
has separate resilient 0-ring engageable with the finger 
extension recess, and in another embodiment, the locking 
collar and finger extensions are formed with screws which 
permit threaded advancement of the locking collar into 
preassembled position. In each case, following preassembly 
of the bearing assembly on a shaft, a locking screw may 
thereafter be tightened to deform the finger extensions into 
secure engagement with the shaft. 

These and other features and advantages of the invention 
will be more readily apparent upon reading the following 
description of preferred exemplified embodiments of the 
invention and upon reference to the accompanying drawings 
wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective of a bearing assembly in accor- 
dance with the present invention; 

FIG. 2 is an enlarged side elevational view of the bearing 
assembly shown in FIG. 1, partially cut away; 

FIG. 3 is a enlarged fragmentary section of a portion of 
the bearing assembly of FIGS. 1 and 2, showing the relative 
position of the inner ring finger extensions and the locking 
collar as the latter is snapped over the ring extensions; 

FIG. 4 is a view similar to FIG. 3 showing the relative 
position of the ring finger extensions and locking coDar upon 
tightening of the collar; 

FIG. 5 is an enlarged cross sectional view of a portion of 
a bearing assembly according to a second embodiment of the 
invention; 

FIG. 6 is an enlarged cross sectional view of a portion of 
a bearing assembly according to a third embodiment of the 
invention; 

FIG. 7 is a plan view of the locking collar shown in FIG. 

6. 

FIG. 8 is a fragmentary section of an alternative locking 
collar mounting and retaining arrangement according to the 
present invention; 

FIG. 9 is an enlarged fi-agmentary section of the locking 
collar and inner bearing ring shown in FIG. 8; 

FIG. 10 is still another alternative locking collar mounting 
and retaining arrangement; and 

FIG. 11 is an exploded view of the locking collar and 
inner bearing ring shown in FIG. 10. 

While the invention is susceptible of various modifica- 
tions and alternative constructions, certain illustrated 
embodiments thereof have been shown in the drawings and 
will be described below in detail. It should be understood, 
however, that there is no intention to limit the invention to 
the specific forms disclosed, but on the contrary, the inten- 
tion is to cover all modifications, alternative constmctions 
and equivalents falling within the spirit and scope of the 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring now more particularly to FIGS. 1 and 2 of the 
drawings, there is shown an illustrative bearing assembly 10 
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embodying the present invention mounted on a shaft 12 The collar 40 may be properly aligned or "squared" by 

(shown in phantom). The bearing assembly 10 includes an exerting a force on an outer side of the collar 40 to ensure 

annular inner ring 14 having a grooved raceway 16 formed that the collar 40 is fully seated against the shoulder 38 of 

in a main body portion 15 thereof. Surrounding the inner the inner ring 14. In this way, one can visually determine if 

ring 14 in spaced relation thereto is an annular outer ring 18 5 the collar 40 and the distal ends of the finger extensions 36 

having a grooved raceway 20 disposed in opposed relation- ^ the appropriate physical relationship. It will be appre- 

ship to the inner raceway 16, the raceways 16, 20 serving to ^iated by one skilled in the art that if the screw 42 is 

receive in nesting relationship a plurality of spaced balls or tightened when the collar 40 is not yet fully or properly 

rolling elements 22. The rolUng elements 22 in this case are ^^^^^ the mner rmg, the collar 40 may become loose 

disposed in rolling element pockets of a conventional cage lO during rotation of the shaft. As a result, when the collar 40 

24. Preferably, the inner and outer raceways are wear eventuaUy seats itself during use, the collar 40 will no longer 

hardened for extending the Ufe of the bearing. provide the required locking force. 

While not illustrated in the drawings, the assembly 10 Inaccordance with the invention the locld^ 

includes a convention means for lubricating movement of ^° 1°^^^^ directed protrusion adapted for locating and 

the rolling elements 22. To maintain lubrication to the 15 positively retaimng the lockmpoUar m properly on^^^ 

rolling elements 22, the space between the inner and outer position on the inner bearing nng for reliable long 

bearing rings 14, 18 is sealed by annular imier and outer "^'^^^lo^^i^ illustrated embodiment, as 

flingers26,28withannularseals30therebetween.Theinner shown m FIGS. 3 and 4, the locking collar has an mner 

and outer flingers 26, 28 are press-fitted on the inner and ^y mdrica mounting surface 46 adapted for mounting on the 

outer bearing ring^ 14, 18, respectively, on either side of 20 cylmdrical surface 45 of the finger extension hps 41 and an 

rolling element cage 22. mtegraUy formed mwardly du-ected wedge shaped protru- 

r,, , sion 50 which defines a locking ledge 51 and an inclined 

To facibtate mounting of the beanng assembly 10 to the ^^^j ^^^^^ 52 ^i^^^ j .^^^j outwardly from 

shaft 12 the inner bearing nng 14 is provided with a 5^ ^^^^^ ^^^^^^ j^^^ 5j 

compressible annular portion 32 having a reduced diameter ^-^i ^-^^ ^ positioned against 

and which extends from the m^n body portion 15. To ^ ^^^^^^^ 3^ conesponds substontially to the axial 

maxunize radial oompression of the extended annular por- y.^^^ 35, ^^^^ positioning „£ the 

tion32 the portion 32 is preferably provided with a plurahty jrusioD into the groove 39, the ooUar 40 is precisely 

of axial slo^ 34 which define a plurahty of finger-hke ^ 39 ^^^^^ ^^^^ 

extensions 36 from a shoulder 38 of the mam body portion gj^^^y^, ^ „f bearing ring and the upturned lips 

15 of mner ting 14. Tlie slots 34 preferably are paraUel to the „f ^ extensions 36. Hence, the groove 39 in this 

axis of totauon of the shaft 12 to provide the most desirable ^^^^ ^ ^^^^^^ ^ ^ weakening recess for the 

attachment and performance characteristics. g^^^^ extensions and a lock receiving and orienting groove 

The finger extensions 36 in this case are formed with an for the collar 40. 

area of reduced thickness defined by a groove or recess 39 3^ keeping with the invention, the locking collar 40 is 

which extends annularly around the outer periphery of the adapted for efBcient snap action preliminary factory assem- 

finger extensions 36. This area of reduced thickness or oq^o ^^^^j. ^4 ^^^^ protrusion 50 of 

bending groove 39, which is spaced axially inwardly from the clamping collar 40 has an inner diameter that is slightly 

the distal ends of the finger extensions 36, permits a sUght 1^5^ the outer diameter of the finger extension hps 41. 

bending of the finger extensions 36 to facihtate securing the ^^der to assemble the collar 40, it is first positioned into 

mner rmg 14 to the shaft 12, as disclosed m U.S. Pat. No. ^^^^y surrounding relation to the finger extension Up 41. 

4,537,519. The groove 39 m this case defines raised hp 41 thj^ e^d. a lead edge 58 of the camming surface 52 is 

having an outer cylindrical surface 45 at the ends of the sightly larger than the outer diameter of the finger extension 

finger extensions 36. jips 41 collar 40 may then be advanced onto the finger 

For securing the bearing assembly 10 on the shaft 12, a 45 extensions 36, with the angled or camming surface 52 of the 

one piece locking collar 40 is concentrically disposed about protrusion advancing along the finger extensions 36 slightly 

the extended annular portion 32. To permit tightening of the flexing the fingers in an inward direction and the collar 

locking collar 40 about the shaft 12, a locking screw 42 is outwardly. As the protrusion 50 moves past the finger 

threaded tangentially through the collar 40 normal to a slot extension Up 41, the finger extensions 36 and the locking 

or gap 43 between the ends of the coUar. The screw 42 is 50 collar 40 return or "snap back" to their original conditions, 

recessed into the locking collar 40 and preferably receives as shown in FIG. 3, automatically locating and orienting the 

an hexagonal wrench (not shown). It will be appreciated locking collar 40 in position on the inner ring and positively 

that, by tightening the screw 42, the ends of the locking preventing its removal. 

collar 40 at the slot or gap 43 (see FIG. 1) are drawn toward in this way, the bearing assembly 10 may be preassembled 
one another to effectively reduce the inner diameter of the 55 in the factory and shipped to a customer or installation site 
collar 40 and to radially compress the finger extensions 36 with the collar 40 properly oriented. When the bearing 
of the inner ring 14 into secure engagement with the shaft assembly 10 is subsequently mounted on a shaft, the locking 
12. collar screw 42 simply may be tightened to securely lock the 
To facilitate proper positioning and alignment of the assembly on the shaft, essentially eliminating the possibility 
collar 40 onto the inner ring 14, the breadth of collar 40 is 60 of misplacing the collar 40 during handling or incorrectly 
preferably substantially equal or, as shown in the embodi- positioning the collar onto the inner bearing ring during 
ments illustrated, sUghtly larger than the length of the finger installation. It will be appreciated that while in the embodi- 
extensions36 to ensure that optimum locking force will be ment of FIGS. 1-4, the protrusion 50 and the recess 39 
applied to the finger extensions 36. The breadth of the extend circumferentially completely around the locking col- 
bending groove 39 in the finger extensions 36 preferably is 65 lar 50 and inner ring 14, alternatively, the protrusions and 
on the order of one half the length of the finger extensions recesses may be provided at circumferentially spaced loca- 
36 to one half the breadth of the locking collar 40. tions. 



